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(54) FUEL FEED SYSTEM FOR VEHICLE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel feed 
system for vehicle capable of reducing a necessary time 
by promoting the absorption and release of hydrogen 
and absorbing the maximum amount of hydrogen into a 
hydrogen absorbing alloy when hydrogen as a fuel is 
absorbed for storage into the hydrogen absorbing alloy 
in a on-vehicle tank. 

SOLUTION: A hydrogen absorbing alloy 8 stored in a 
fuel tank 2 is heated or cooled by a heat exchanger 9 
installed on the tank. A hot or cool refrigerant is fed from 
a heat pump system 6 to the heat exchanger 9. A heat 
pump system installed in the air conditioner of a vehicle 
1 can be used, by switching, as the heat pump system 6 
The numbers 11, 10, 14, 27, 4, 5, and 30 indicate a 
compressor, a motor for the compressor, a heat exchanger outside a cabin, an inverter for air 
conditioning, an inverter for traveling, a motor for traveling, and a controller, respectively. As 
an energy source for driving the motor 10 and the like, in addition to an on-vehicle fuel cell 3 
and a secondary battery 26'an external power 28 can be connected to this system while the 
vehicle is still standing. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] At the time of hydrogen absorption which is equipped with a control means 
which can control the whole system characterized by providing the following, and is 
filled up with hydrogen to said fuel tank While supplying a reMgerant which radiated 
heat in said heat pump system, and became low temperature to a heat exchanger of said 
fuel tank and cooling said hydrogen storing metal alloy A fuel-supply system for 
vehicles characterized by being constituted so that a refrigerant which was compressed 
in said heat pump system and became an elevated temperature may be supplied to a 
heat exchanger of said fuel tank and said hydrogen storing metal alloy may be heated, 
when making hydrogen emit from said fuel tank A fuel tank equipped with a heat 
exchanger which can heat or cool said hydrogen storing metal alloy while it was carried 
in vehicles and having held a hydrogen storing metal alloy in the interior, being able to 
carry out occlusion of the hydrogen as a fuel and being able to store it with this 
hydrogen storing metal alloy A heat pump system combined with said fiiel tank so that 
a refrigerant which flows a heat exchanger of said fuel tank including a compressor and 
an outdoor heat exchanger at least can be heated or cooled Said fuel tank and said heat 
pump system 

[Claim 2] A fuel-supply system for vehicles characterized by said heat pump system 
serving as a heat pump system formed as an air-conditioner of the vehicle interior of a 
room of said vehicles in claim 1. 

[Claim 3] In claim 1 or 2, as an energy source for driving said heat pump system It is 
constituted so that not only a source of internal energy carried in said vehicles but an 
external energy source prepared in the exterior of said vehicles can be used. It is the 
fuel-supply system for vehicles characterized by using at least one side of said external 
energy source and said source of internal energy when said vehicles have stopped while 
said vehicles are running and said source of internal energy is used. 
[Claim 4] a fuel supply system for vehicles characterize by for said control means to 
choose an external energy source so that said heat pump system may be drive using said 
external energy source when supply a refrigerant which radiated heat in said heat 
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pump system , and became low temperature to a heat exchanger of said fuel tank and 
cool said hydrogen storing metal alloy in claim 3 , in order to carry out occlusion of the 
hydrogen as a fuel to a hydrogen storing metal alloy in said fuel tank during a halt of 
said vehicles . 

[Claim 5] When supplying a refrigerant which was compressed in said heat pump 
system at the time of starting, and became an elevated temperature in claim 3 to a heat 
exchanger of said fuel tank and heating said hydrogen storing metal alloy When said 
source of internal energy holds energy of sufficient amount to heat said hydrogen 
storing metal alloy, while using said source of internal energy A fuel-supply system for 
vehicles characterized by said control means choosing a source of internal energy, and 
an external energy source so that said external energy source may be used, when said 
source of internal energy does not hold energy of sufficient amount to heat said 
hydrogen storing metal alloy. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the 
distribution system of the hydrogen fuel in an electric vehicle (referred to as FCEV) 
equipped with the fuel cell, in order to transform into power the energy which starts the 
fiiel-supply system for vehicles in the vehicles it runs while carry out occlusion of the 
hydrogen as a fuel, store, making the hydrogen emit and changing into power with the 
hydrogen storing metal alloy held in the tank, for example, hydrogen holds. 
[0002] 

[Description of the Prior Art] The so-called hydrogen storing metal alloy which can 
adsorb hydrogen in large quantities Since exothermic reaction is performed at the time 
of the occlusion (adsorption) of hydrogen and endothermic reaction is performed at the 
time of emission (desorption) For example, as indicated by Chapter 4 of a well-known 
pubhcation "the hydrogen energy latest technology" (Toldo Ota editorial supervision, 
January 31, 1995, N, Inc. tea N issue), Section 3, and the 1.1.7th term (the 215th page) 
Removal of the heat of reaction of a hydrogen storing metal alloy or the speed of 
addition serves as important conditions which determine the speed of the reaction of a 
hydrogen storing metal alloy. 

[0003] Therefore, since it is necessary quickly to control the temperature of a hydrogen 
storing metal alloy tank for hydrogen by the hydrogen storing metal alloy held in the 
tank in order to emit, occlusion and, the combustor which used the catalyst is prepared 
in the perimeter of a tank, to JP,9-227101,A, the tank itself is heated by carrying out 
catalyzed combustion of a part of hydrogen emitted firom a hydrogen storing metal alloy, 
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and what promotes the emission of a lot of hydrogen by which occlusion is carried out to 
the hydrogen storing metal alloy is indicated, for example. 

[0004] Moreover, the system which heats a hydrogen storing metal alloy tank using 
engine waste heat as an object for automobiles which carries the hydrogen fueled engine 
(internal combustion engine) is also known as indicated by Chapter 6 of said publication 
"the hydrogen energy latest technology", Section 3, and the 6.3.2nd term (the 478th 

page). 

[0005] However, each of such conventional technology shows a means to heat a 
hydrogen storing metal alloy tank in order to make hydrogen emit from the hydrogen 
storing metal alloy in a tank, but since it does not show the means for carrying out 
occlusion of the hydrogen to a hydrogen storing metal alloy efficiently, and a means to 
specifically cool a hydrogen storing metal alloy, it cannot promote an occlusion 
operation of a hydrogen storing metal alloy depending on such conventional technology. 
Therefore, there is a problem it not only needs long time amount for being filled up with 
hydrogen to a hydrogen storing metal alloy tank, but that the amount with which it can 
be filled up does not become large enough. 

[0006] Moreover, although each of such conventional technology can be said to be a 
thing equipped with a heating means to heat the hydrogen storing metal alloy tank 
itself by combustion of the hydrogen automatically emitted from a hydrogen storing 
metal alloy tank, since it becomes making [ emit the hydrogen of a complement 
automatically from a hydrogen storing metal alloy at the time of starting in a 
very-low-temperature condition ]-starting difficulty, it cannot be said that such 
conventional technology is always effective as a means for hydrogen desorption. 
[0007] In addition, although what uses the endothermic reaction at the time of the 
hydrogen desorption of a hydrogen storing metal alloy for the refrigeration system of 
vehicles is indicated by JP,7-99057,A about the point of association with a HVAC 
system and a fuel cell, depending on this conventional technology, occlusion and an 
emission operation of the hydrogen by the hydrogen storing metal alloy cannot be 
promoted. 
[0008] 

[Problem(s) to be Solved by the Invention] When this invention copes with the above 
problems in the conventional technology, occlusion of the hydrogen as a fuel for vehicles 
is carried out to the hydrogen storing metal alloy held in the mounted tank, it stores 
and occlusion of the hydrogen is carried out to a hydrogen storing metal alloy, While 
shortening the time amount which occlusion and emission take by it which acts to all 
with the case where hydrogen is made to emit from a hydrogen storing metal alloy, 
effectively, and can promote an operation of these occlusion and emission It aims at 
offering the fuel-supply system for vehicles equipped with an improved means by which 
occlusion of a lot of hydrogen can be carried out to a hydrogen storing metal alloy. 
[0009] This invention aims at offering the fiiel supply system for vehicles by which the 
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big synergistic effect is acquired by them so that operation and the effect that a 
fuel-supply system and an air-conditioner are desirable to mutual can be given to the 
other party therefore by combining with the heat pump-type air-conditioner in which a 
means by which the above-mentioned was improved was formed by vehicles again. 
[0010] 

[Means for Solving the Problem] This invention ofifers a fuel-supply system for vehicles 
indicated by claim 1 of a claim as aforementioned The means for solving a technical 
problem. 

[coil] In a fuel-supply system for vehicles of this invention, a hydrogen storing metal 
alloy held in a fuel tank can heat or cool now by heat exchanger prepared in that fuel 
tank, and a refrigerant of an elevated temperature or low temperature is supplied to 
this heat exchanger from a heat pump system. Moreover, it is constituted so that a 
system of the whole containing a fuel tank and a heat pump system may be controlled 
by control means. Therefore, while a refrigerant which radiated heat in a heat pump 
system at the time of hydrogen absorption filled up with hydrogen to a fuel tank, and 
became low temperature is supplied to a heat exchanger of a fuel tank and cools a 
hydrogen storing metal alloy, when making hydrogen emit from a fuel tank, a 
refrigerant which was compressed in a heat pump system and became an elevated 
temperature is supplied to a heat exchanger of a fuel tank, and a hydrogen storing 
metal alloy can be heated, thus -- since the same heat pump system can be switched, it 
can be used for both coohng of a hydrogen storing metal alloy, and heating and a heat 
pump system generally has capacity to convey a lot of quantity of heat - a hydrogen 
storing metal alloy - enough - cooling - or -■ it can heat - a lot of hydrogen -- the inside 
of a short time -- occlusion " or it can emit. 

[0012] Thus, since a heat pump system formed as an air-conditioner of the vehicle 
interior of a room of vehicles can be switched and used for a heat pump system for 
cooling or heating a hydrogen storing metal alloy in a fuel tank, it is not necessary to 
establish a heat pump system newly independently. Therefore, it becomes 
advantageous about an increase in cost in that it is few and an occupancy space and 
weight of the system concerned in vehicles become small. 

[0013] As an energy source for driving a heat pump system When a fuel cell, a 
rechargeable battery and a motor which are carried in vehicles, and not only a source of 
internal energy like an internal combustion engine but vehicles have stopped Since it 
can also be used being able to connect an external energy source prepared in the 
exterior of vehicles, while vehicles are running and a source of internal energy is used, 
when vehicles have stopped, at least one side of an external energy source and a source 
of internal energy can be used. 

[0014] For example, in order to carry out occlusion of the hydrogen as a fuel to a 
hydrogen storing metal alloy in a fuel tank during a halt of vehicles, when supplying a 
refrigerant which radiated heat by heat pump system and became low temperature to a 
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heat exchanger of a fuel tank and cooling a hydrogen storing metal alloy, a heat pump 
system can be driven using an external energy source. Moreover, in holding energy of 
amount sufficient when supplying a refrigerant which was compressed by compressor of 
a heat pump system at the time of starting, and became an elevated temperature to a 
heat exchanger of a fuel tank and heating a hydrogen storing metal alloy for a source of 
internal energy to heat a hydrogen storing metal alloy, while using a source of internal 
energy, when a source of internal energy does not hold energy of sufficient amount to 
heat a hydrogen storing metal alloy, an external energy source can be used. Thus, make 
automatic control which chooses a source of internal energy, and an external energy 
source by control means like an electronic formula control unit. 
[0015] 

[Embodiment of the Invention] The suitable example whole configuration of the 
fuel- supply system for vehicles of this invention is shown in drawing 1 . In this drawing, 
1 shows the vehicles which are fuel cell powered vehicles (FCEV). In these vehicles 1, 
while sending the hydrogen as a fuel stored in the fiiel (hydrogen) tank 2 to a fuel cell 3 
and generating direct current power, after changing that direct current power into 
alternating current power with an inverter (for transit) 4, it is constituted by supplying 
a motor (for transit) 5 so that the rotational motion force required for transit etc. may be 
generated. On the other hand, the heat pump -type air-conditioner system 6 for vehicle 
indoor air-conditioning (air conditioning and heating) is formed in vehicles 1. 
[0016] The fuel tank 2 carried in vehicles 1 is the so-called hydrogen storing metal alloy 
tank, and in order to perform heat exchange between the container 7 used as an outer 
shell, a hydrogen storing metal alloy 8, for example like granularity held in the interior, 
and its hydrogen storing metal alloy 8 and refirigerant of the air-conditioner system 6, it 
consists of heat exchanger 9 grades inserted and installed in the container 7. 
[0017] The compressor 11 which drives the heat pump air-conditioner system 6 by the 
motor 10, ( Drawing 1 indicates the valve locations at the time of heating and heating to 
be the four way valves 12 and 13 which switch the passage of a refrigerant according to 
the time of cooling for air conditioning, and heating for heating) The vehicle outdoor 
heat exchanger 14 which serves as an evaporator at the time of heating and heating 
while becoming a capacitor at the time of air conditioning and cooling. The vehicle 
indoor heat exchanger 15 which serves as a capacitor at the time of heating and heating 
while becoming an evaporator contrary to it at the time of air conditioning and coohng, 
the electromagnetism which pours a refrigerant to the vehicle indoor heat exchanger 15 
at the time of valve opening - with the open clausilium (for air-conditioning) 16 the 
electromagnetism which pours a refingerant to a heat exchanger 9 at the time of valve 
opening - it consists of an expansion valve (for fuel tanks) 19, an accumulator 20, and 
blower 21 grade with a motor as well as the open clausilium (for fuel tanks) 17, and an 
expansion valve (for air-conditioning) 18. 

[0018] When performing air-conditioning of the vehicle interior of a room, the air 



5/13 



Japanese Publication number : 2001-239847 A 



air-conditioned by the vehicle indoor heat exchanger 15 is supplied by the blower 21 into 
the vehicle room 22. A fuel cell 3 is alternatively connected with the fuel-supply piping 
23 by the cross valve 24 to a fuel tank 2. Moreover, the fuel-supply piping 23 is 
connected to the fuel-supply opening 25. Therefore, while carrying out occlusion of the 
hydrogen with the hydrogen storing metal alloy 8 in a fuel tank 2 by supplying 
hydrogen from the exterior during a stop of vehicles 1 to the fuel-supply opening 25, a 
cross valve 24 can be switched at the time of transit, and hydrogen can be supplied to a 
fiiel cell 3 from the inside of a fuel tank 2. In addition, the cross valve 24 of drawing 1 
shows the valve location at the time of transit of vehicles 1. The power generated in the 
fuel cell 3 drives a motor (for transit) 5 through an inverter (for transit) 4. 
[0019] A rechargeable battery 26 is used at the time of starting of a fuel cell 3 etc., and 
is charged in response to supply of power from a fuel cell 3 during transit of vehicles 1. 
The motor 10 for compressors is driven with an inverter (for air-conditioning) 27. It can 
receive supply of power from external powers 28 (source power supply etc.) through the 
external power connection connector 29 at the time of a stop of vehicles 1 while power is 
supplied to an inverter 27 from a rechargeable battery 26. The system of these single 
strings is controlled by the controller 30 which consists of an electronic formula control 
unit. 

[0020] In addition, in drawing 1 , 31 is a temperature sensor, 32 is a pressure sensor, a 
temperature sensor 31 measures the temperature of the hydrogen storing metal alloy 8 
in a ftiel tank 2, and a pressure sensor 32 measures the pressure of the hydrogen in a 
fiiel tank 2. 33 is a fuel cap valve which opens and closes the entrance of a fiiel tank 2. 
The front stirrup of a fuel cap valve 33 may form a ftiel flowmeter behind if needed. 
Similarly, the ftiel feeding pipe 40 for connecting to the external fiiel sources 39 the 
hydrogen restoration controller (after-mentioned) by which the SOC meter which in 34 
a key switch (after-mentioned) and 35 show a display panel to, and 36 shows the 
possession electric energy of a rechargeable battery 26, and 37 are prepared for the fan 
for the vehicle outdoor heat exchanger 14, and 38 is prepared in the exterior of vehicles 
1, and 39, and connecting 40 to fuel sources 39 is shown. 

[0021] The more detailed configuration about the one section each of the system shown 
in drawing 1 is shown in drawing 2 - drawing 4 . In order that drawing 2 may supply the 
hydrogen as a fuel to the fuel-supply opening 25 of vehicles 1 from the external fuel 
sources 39, it is what illustrated the configuration of the portion relevant to it as the 
hydrogen restoration controller 38 formed in the exterior of vehicles 1, and in this 
example, the restoration switch 41 and Error light 42 are formed in the panel of the 
hydrogen restoration controller 38. In this case, fuel sources 39 are specifically 
hydrogen tank (bomb) 39', a fuel feeding pipe 40 is hydrogen supply pipe 40*, and the 
hydrogen bulb 43 is inserted in that middle. 

[0022] Drawing 3 is what illustrated concretely the key switch 34 which an operator 
operates, and a key switch 34 can choose three locations. That is, they are the OFF 
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location 44, the starting location 45, and the transit location 46. Drawing 4 is what 
illustrated concretely the display panel 35 shown in drawing 1 , and the starting lamp 
47 in which it is shown that a fuel cell 3 is in a starting condition, the external power 
lamp 48 in which it is shown that the external power is connected to the external power 
connection connector 29 of vehicles 1, and the transit lamp 49 in which it is shown that 
vehicles 1 are in a run state are formed by switching on the light, respectively. 
[0023] Next, actuation of the fuel-supply system for vehicles shown in drawing 1 thru/or 
drawing 4 is explained. First, when filled up with hydrogen to a fuel tank 2, while 
connecting the fuel feeding pipe 40 from the external fuel sources 39 to the fuel'supply 
opening 25, the hydrogen restoration controller 38 of the exterior indicated to be a 
source power supply 28 to drawing 2 is connected to the external power connection 
connector 29. At this time, the key switch 34 shown in drawing 3 was made into the 
OFF location 44, and has turned on the external power lamp 48 of the display panel 35 
shown in drawing 4 . Therefore, it connects with the controller 30 carried in vehicles 1, 
and the hydrogen restoration controller 38 of the exterior of vehicles 1 can exchange 
signals while it connects with an external power 28 through the external power 
connection connector 29 and it receives electric supply, 

[0024] such a condition - setting " first four way valves 12 and 13 - the heat pump 
air-conditioner system 6 - an air conditioning cycle - switching electromagnetism - 
while carrying out clausilium of the open clausilium (for air-conditioning) 16 
electromagnetism " the open clausilium (for fuel tanks) 17 is made to open A 
compressor 11 is driven with the power supplied firom an external power 28, the 
hydrogen storing metal alloy 8 in a fuel tank 2 is cooled with the low-temperature 
refi-igerant which expands through an expansion valve (for fiiel tanks) 19, and the 
hydrogen absorption reaction of a hydrogen storing metal alloy 8 is promoted. A fuel 
injection time can be shortened by it. 

[0025] Next, at the time of starting of a fuel cell 3, a key switch 34 sets in the starting 
location 45. By it, a controller 30 is made into the valve location which switches the heat 
pump air-conditioner system 6 to a heating cycle by four way valves 12 and 13, and is 
shown in drawing 1 , and emission of hydrogen is promoted by heating a hydrogen 
storing metal alloy 8 with the compressed hot refirigerant. Although any of an external 
power 28 or a rechargeable battery 26 may be used as a power supply at this time, since 
the discharge capacity of a rechargeable battery 26 is generally declining at the time of 
very low temperature, it is desirable to use an external power 28. 

[0026] the time of transit of the vehicles 1 which a key switch 34 sets in the transit 
location 46 by the operator - setting - a controller 30 " electromagnetism " while 
making the open clausilium (for air-conditioning) 16 open electromagnetism 
clausilium of the open clausihum (for fuel tanks) 17 is carried out. if it will become at 
the time of heating and heating even if it is under transit although a refrigerant flows to 
the vehicle indoor heat exchanger 15 and air-conditioning (air conditioning or heating) 
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is performed by it necessity -* responding *■ electromagnetism *• by making the open 
clausilium 17 open, the compressed hot refrigerant can be led to the heat exchanger 9 in 
a fuel tank 2, a hydrogen storing metal alloy 8 can be heated, and emission of hydrogen 
can be promoted. 

[0027] Next, control (actuation) of the fuel-supply system for vehicles of an example is 
explained to details using the flow chart shown in drawing 8 from drawing 5 . The 
procedure of the control indicated by these flow charts is memorized by the memory 
(ROM etc.) which is built in either the controller 30 carried in vehicles 1, or the 
hydrogen restoration controller 38 formed in the exterior of vehicles 1 and which is not 
illustrated, and is repeatedly performed for every predetermined short time by the 
central processing unit (CPU) which consists of a microprocessor which is too built in 
them, and which is not illustrated. 

[0028] Drawing 5 is a flow chart which shows the procedure of the control at the time of 
hydrogen restoration. If this program starts in predetermined timing, it will be judged 
whether in step 102, the restoration switch 41 of the hydrogen restoration controller 38 
was pushed first. Although control is ended in step 103 at the time of (No) which is not 
pushed, when the restoration switch 41 is pushed (Yes), while progressing to step 104, 
connecting the fuel-supply opening 25 with the fuel feeding pipe 40 to the external fuel 
sources 39 and being, it is judged whether the external power connection connector 29 is 
connected with the external power 28 and the hydrogen restoration controller 38. After 
progressing to step 105, making Error light 42 turn on and displaying a connection 
error, it returns to step 102 at the time of (No) to which either is not connected, either, 
and it repeats the above-mentioned judgment. 

[0029] In the judgment of step 104, when the both sides of the fiiel-supply opening 25 
and the external power connection connector 29 are connected with the exterior, 
respectively, while progressing to step 106 and making Error light 42 of the hydrogen 
restoration controller 38 switch off, it progresses to step 107 and cooling preparations of 
a fuel tank 2 are made. That is, while moving a cross valve 24 to the valve location by 
the side of fuel supply and connecting the fuel cap valve 33 of a fuel tank 2 to the 
fuel-supply piping 23, a free passage with a fuel cell 3 is intercepted, moreover, 
electromagnetism " while carrying out clausilium of the open clausilium 16 " 
electromagnetism - by making the open clausilium 17 open, a refrigerant is made into 
the condition that it can pass to a heat exchanger 9 side, and is further moved to a four 
way valves 12 and 13 air conditioning-side (side to which a low-temperature refrigerant 
flows to a heat exchanger 9). 

[0030] Next, in step 108, with the power from an external power 28, a compressor 11 
and a fan 37 are driven and cooling of a fuel tank 2 is started. And hydrogen restoration 
to a fuel tank 2 is performed by progressing to step 109 and making the hydrogen bulb 
43 and a fuel cap valve 33 open. During restoration, in step 110, the signal of a 
temperature sensor 31 and a pressure sensor 32 is detected, and the temperature and 
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the pressure in a fuel tank 2 are supervised. At the following step 111, it judges whether 
the hydrogen storing metal alloy 8 in a fuel tank 2 fully carried out occlusion of the 
hydrogen. 

[0031] Generally relation between the fill of the hydrogen into the tank which has held 
the hydrogen storing metal alloy, and the pressure in a tank as shown in drawing 9 is, 
and there is a property in which a pressure rises suddenly near ******. The pressure in 
case a sudden rise starts changes with temperature of a hydrogen storing metal aUoy. 
Therefore, ****** is detectable by detecting temperature and a pressure, if the map of 
the relation between temperature th, a pressure Ph and temperature tl, and a pressure 
PI, for example, relation which is called 3MPa(s) at the time of 25-degreeC, is created 
beforehand so that it may be shown in the relation of the temperature and the pressure 
firom which a fill becomes 100%, i.e., drawing 9 , and applying to the map. It is good for 
the judgment of step 111 to use this property. 

[0032] When the inside of a fuel tank 2 becomes ****** (Yes), it progresses to step 112, 
and clausiUum of the hydrogen bulb 43 and the fuel cap valve 33 is carried out, supply of 
the hydrogen fi:om the external fuel sources 39 is suspended, it switches to a 
transit-cross valve 24 side, and a fuel cell 3 is connected with the fuel cap valve 33 of a 
fiiel tank 2. Furthermore, in step 113, a drive of a compressor 11 and a fan 37 is stopped, 
and cooling of a fuel tank 2 is stopped. Restoration of the hydrogen to a fuel tank 2 is 
ended by it. 

[0033] The flow chart shown in drawing 6 shows the procedure of the control at the time 
of starting. In step 202, when judged with the key switch 34 having been moved to the 
starting location 45 by the operator (Yes), close progresses to step 203 at starting mode. 
(No) repeats the same judgment till then. At step 203, the output of a temperature 
sensor 31 detects the temperature t of the hydrogen storing metal alloy 8 in a fuel tank 
2, and it compares with the temperature tO of the minimum which makes hydrogen 
desorption possible at the time of starting beforehand set up in temperature t in step 
204. Since temperature t can start as it is when higher (Yes) than temperature tO, it 
shifts to control of the transit initiation shown in the lower berth of below-mentioned 
drawing 7 . 

[0034] In step 204, when it judges that temperature t is lower than laying temperature 
to, (No) judges that the preheating of the hydrogen storing metal alloy 8 in a fiiel tank 2 
is required, and starts the preheating of the fuel tank 2 by the heat pump 
air-conditioner system 6. It tells blinking the starting lamp 47 of a display panel 35 in 
step 205 first, and performing the preheating of a fiiel tank 2 to an operator. At step 206, 
the SOC meter 36 detects the possession electric energy (residue) b of a rechargeable 
battery 26. In the judgment of step 207, when a residue b is larger than the residue bO 
set as the preheating of a fuel tank 2 as a complement (Yes), a rechargeable battery 26 
performs the preheating of a fuel tank 2 like the after-mentioned. 

[0035] When there is httle possession electric energy b of a rechargeable battery 26 and 
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it does not fulfill the setting residue bO, (No) judges that an external power 28 is 
required. In this case, it progresses to step 208, and in order to demand connection of an 
external power 28 from an operator, the external power lamp 48 is blinked. When it 
detects that the external power 28 was connected in the judgment of step 209 (Yes), it 
progresses to step 210 and the external power lamp 48 is made to turn on. And a 
preheating is started by the external power 28. (No) repeats the same judgment till then. 
[0036] When starting a preheating, it progresses to step 211 and heating preparations 
are made, namely, electromagnetism the open clausilium 16 - clausilium and 
electromagnetism - while making the open clausilium 17 open, it is made to move to a 
four way valves 12 and 13 heating-side, and is made for a hot refrigerant to flow to the 
heat exchanger 9 of a fuel tank 2 A compressor 11 and a fan 37 are driven in the 
following step 212, and heating of the fuel tank 2 by the heat exchanger 9 is started. In 
this case, a compressor 11 and a fan 37 will be driven by the external power 28. 
However, in the judgment of step 207, when larger (Yes) than the setting residue bO, the 
residue b of a rechargeable battery 26 progresses to step 211 from step 207, and drives a 
compressor 11 and a fan 37 with the power of a rechargeable battery 26. 
[0037] After starting heating of a fuel tank 2, it progresses to step 213 and a 
temperature sensor 31 detects the temperature t of the hydrogen storing metal alloy 8 
in a ftiel tank 2. When temperature t becomes higher than laying temperature tO in the 
judgment of the following step 214 (Yes), it shifts to the control shown in the upper case 
of drawing 7 . That is, in order to suspend heating of a fuel tank 2 in step 215, a 
compressor 11 and a fan 37 are stopped. And it judges whether the external power 
connection connector 29 is connected in step 216. 

[0038] When not connecting, it moves from (No) to control of transit initiation of the 
drawing 7 lower berth immediately, but when the external power connection connector 
29 is connected (Yes), it progresses to step 217, the external power lamp 48 is blinked, 
discharge of connection is demanded from an operator, and it judges whether in step 
218, the external power connection connector 29 is yet connected. When judged with not 
connecting, (No) progresses to step 219, makes the external power lamp 48 switch off, 
and makes the starting lamp 47 turn on in step 220 instead. Furthermore, transit is 
made possible by progressing to step 221 and making a fuel cap valve 33 open. 
[0039] Thus, a 220 or less step [ of the lower berth of the flow chart of drawing 7 ] 
portion shows the procedure of control of transit initiation, and it is further judged in 
step 222 whether the operator moved the key switch 34 to the transit location 46. When 
judged with having made it move to the transit location 46 (Yes), progress to step 223, 
the transit lamp 49 is made to turn on, and transit is made to actually start in step 224. 
[0040] The flow chart of drawing 8 shows the procedure of the control at the time of 
transit of vehicles 1, and when the temperature of the hydrogen storing metal alloy 8 in 
a fuel tank 2 falls and emission of hydrogen becomes difficult especially, it copes with it. 
That is, it is judged whether it is higher than the temperature tl to which the 
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temperature t of the hydrogen storing metal alloy 8 in a fuel tank 2 is detected, it 
progresses to step 303, and the temperature t is set as a temperature required at the 
time of transit by the temperature sensor 31 in step 302. Since it is normal when high 
(Yes), it returns to step 302 and detection of temperature t, and a comparison and a 
judgment are repeated. 

[0041] Since the temperature of a hydrogen storing metal alloy 8 is too low when 
temperature t is judged in step 303 to be (No) lower than laying temperature tl, the 
transit lamp 49 is blinked in step 304, and it warns an operator. Furthermore, it 
progresses to step 305 and heating of a fuel tank 2 is prepared like the case of the 
above-mentioned preheating, namely, electromagnetism the open clausilium 16 " 
clausilium and electromagnetism while making the open clausilium 17 open, it is 
made to move to a four way valves 12 and 13 heating-side, and is made for a hot 
refrigerant to flow to the heat exchanger 9 of a fuel tank 2 A compressor 11 and a fan 37 
are driven in the following step 306, and heating of the hydrogen storing metal alloy 8 
in a fuel tank 2 is started by pouring the hot refrigerant compressed to the heat 
exchanger 9. 

[0042] And the temperature t which a temperature sensor 31 outputs in step 307 is 
detected, and (No) repeats same detection and judgment until it judges that 
temperature t is equal to laying temperature tl (Yes) in the following step 308. When 
judged with temperature t having reached laying temperature tl (Yes), it progresses to 
step 309, a drive of a compressor 11 and a fan 37 is stopped, and heating of a fuel tank 2 
is ended. Furthermore, by progressing to step 310 and making the transit lamp 49 turn 
on, it indicates that it is a normal run state, and control is ended. 

[0043] Although vehicles 1 are what uses a fuel cell 3 in the above-mentioned example, 
it cannot be overemphasized that this invention is applicable not only to such a thing 
but the vehicles which use a hydrogen fueled engine (internal combustion engine). 
Moreover, it is not necessarily restricted to what also illustrated the program of control 
or a display to the above-mentioned flow chart. As other concrete examples, it replaces 
with a key switch 34, and a pushbutton switch may be used, or it may replace with the 
display with lamps and a display etc. may be used. Moreover, as a refrigerant of the 
heat pump air-conditioner system 6, not only chlorofluocarbon but a hydrocarbon, a 
carbon dioxide, etc. can also be used. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram of the whole system of the example of this invention. 
[Drawing 2] It is the block diagram showing the part containing the incidental portion 
of the system shown in drawing 1 . 

[Drawing 3] Although shown in drawing 1 , they are some detail drawing. 
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[Drawing 4l Although shown in drawing 1 , they are some [ other ] detail drawing. 
[Drawing 5] It is the flow chart which shows the procedure of the control at the time of 
hydrogen restoration. 

[Drawing 6] It is the flow chart which shows a part of procedure of the control at the 
time of starting. 

[Drawing 7l It is the flow chart which shows the portion which follows drawing 6 in the 
procedure of the control at the time of starting. 

[Drawing 8] It is the flow chart which shows the procedure of the control at the time of 
transit. 

[Drawing 9l It is the diagram showing the property of a hydrogen storing metal alloy. 
[Description of Notations] 

1 A fuel cell powered vehicle (FCEV), vehicles 

2 " Fuel tank (hydrogen tank) 

3 - Fuel cell 

5 " Motor (for transit) 

6 Heat pump air-conditioner system 

8 " Hydrogen storing metal alloy 

9 Heat exchanger 

11 " Compressor 

12 13 -■ Four way valve 

16 and 17 - electromagnetism -- open clausilium 

24 " Cross valve 

25 " Fuel-supply opening 

26 " Rechargeable battery 

27 " Inverter (for air-conditioning) 

28 " External power (source power supply) 

29 " External power connection connector 

30 - Controller 

31 - Temperature sensor 

32 " Pressure sensor 

33 " Fuel cap valve 

34 Key switch 

35 Display panel 

36 - SOC meter 

37 " Fan 

38 " Hydrogen restoration controller 

39 - Fuel sources 

42 " Error hght 

43 Hydrogen bulb 
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48 *- External power lamp 

49 Transit lamp 
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ns-e (No) Oil-To 

[0 0 3 6] ^m^W[^-t^h^it7.7-"^f2 1 1 'Nil 

^rwir^# 1 7 ^r^#^H±5 twtc, Eg:^# 1 2 at; 1 3 
^ssfii^i^ifi^ -frT. fis^^^ i/i^z (om^nkm 9 ^Nis 

V^T«n>yu-y+}- 1 1 Jitf^r >3 7*IBi!jLT. m 

^«^1>gI5«JIS2 8{cJ:oT3>:/b'y^t 1 iSt>*7r>' 
3 7^|gil)-r5Ci:tC^^o LA^L. 7s^v-f201(D 
*iJ^{Ct5V>T-ij>J«}te 2 6 b A"!^^^* b 0 <!; D 

t;'c#v^«^ (Yes) li, X'r<yy2 0 7*^e)X'r>y 
7^2 1 1^)15^. -:^^mjte2 6£D«:^tcJ;t?T3>:^U m 
•y-y-i 1 Rtf^r >3 7%|g«j-r?.o 
[0 0 3 7] MS^f>^2£Di!l0^^rff1i(feLfctg{iX-7^-y 
:r2 1 3'NitA.TSa-b>-9-3 UC <toT«^Star>^ 2 
rt«D7j<|g®)gE^^8©Sat^1tmf^o -JK<D7.'r-jf 
2 1 4 cDfiJStcfcv^TSa t A'^K^SS t 0 J; tiB < 
^ofci:^ (Yes) {i0 7cD±©^C^^brc*J®'N^^T 
f^o ip-^s x-r-y::^2 1 5ic*3V>Tj^)pl-^v^ 2<oSn 

#±^-li-§o •=eLT. Xy-y-f2 1 6 Icfel^T^gPSlli 

2 9*^S^M$nTV^§*^§*>%¥iJ^-r^o 40 

[0 0 3 8] w^-^nxxi^is-y^^h^ (No) i±a-^jc0 

^2 9A^«§^^tlTl/^Si:# (Yes) ti, X-r"y7'2 
1 7'sjtA.T'^a5tti!S^>y4 8^^M^-&TafE#lC 
S^8S®«?^«:{EL> X7^>y:/2 1 8 tc*5l/^T*/-£(c3'|.ai5 
Wjggfiin^-^^ 2 9*^S^i^?nTV^5*^g!!)^^*'J^-r 
So i^iK^tiTV>^v>i:|iJ^^4a/-ci:# (No) ti, X 
7" «y :r 2 1 9 'VjI A.T'^ai5«jl^ 4 8 ^^SW? 
f^^DOtcX-r-y^Z 2 0tc43V^Ttei!l7>7^4 7^;^^*T 

^•tirSo Mfc. xx<vr2 2 l'\Jt^T^gtif^''Vl':r3 3 50 
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^ PjfW $ Hi- i. c fc <fc o T ^tT pitl i: -r S o 
[0 0 3 9] c:©J;3Jc, 0 7<d:7o— h©TIS 

©X7^-y:/2 2 0J-:^T©g|5»«^?TPi(&OS<JfflI^0^|ll^ 
^•rtcDT:\ M(i:X7^>y7'2 2 2tCfcV^T«v Sfi**^ 
^-X-Y -y ^ 3 4 ^^fTiSB 4 6 'xi^ib^-arfcA^ST!)^*^ 

^ (Y e s) li. Xx>y7'2 2 3 ^jt/uT^tT7 4 
9^,^S:J;T^-<±T. X-r«yy2 2 4 ^i:^3V^TJI^^i:^^T* 

[0 0 4 0] 08«D>'a— hli^Ml ©^tT^O 

«-&tc5t5tt-r5fc<0-r-^§o BPt.. X-X'y7'3 0 2lCt5 
V^TSS■fe>'•9-3 Hc.feoTj^i^^JV^ 2rt<D7j<^B5:SJ 

^^SOSjgt A^l^tB^n. X7^-yr3 0 3tC3lA.-Z:\ 

sftt 1 <^:^)^>^^/^*^s*^*^w^^nSo (y 

es) tiIE#-ea&53b-'?)X-r>y:7^3 0 2'sMoTig^t 

[0 0 4 1] Xx-y7'3 0 3fCt3V>TSSt A'^^^SiK 
t liOfefSv^ (No) i:fiJS?n/j:i:^«7X^^»e^ 
^8<D}gfiAHg-r€S©T% X-T-^y:/3 0 4tc*3l/^T^ 
tT^^:/4 Q^.-SM^-tiTSK^tc^^-rSo MtcXT" 
•y^3 0 5'\3tA.TMaiCD^ii<D«^i:lRl«fCjg5*4^> 

^2Oi!iD^i0*p{i^tf 3o EP-^, «aairj3P^#i 6?:r^ 

«mir^^i 7^p»i#$-a:?ii:«ic. 2R 

1 3 ^mmm^^m^'^x. mn^^i' 2 o^sgj^ti 

9'\i«SiD;^j®*^j^ni)J:-5tC-rSo i^cDX7^-y7'3 0 
efcJjV^Tlirivyi^-yit 1 iS:a':7r>3 7:SrlK»L 

o TM*^^ ^ 2 l^<D7j<«®M^^ 8 (Dhum^Wi^-t 

[0 0 4 2] ^-LT. X-x-yT'a 0 7tCfcV>t®*-fe> 
•9-3 1 *^tB;'3-r^SjS[t%^^tBL. ;^(DX7^-y 7^3 0 8 
{cfct^TiSat t A^K^Sa t 1 i:l|LV^ (Yes) tfU 
«$ni.tT? (No) iBjU^^tB -ipJ^^iliOjg-ro 
S« t *'«15^iga t 1 {C3iLfci:¥iJ^unfci:# (Ye 
s) (i. X-r-y^a 0 9 3 > 7" U-y-y- 1 \ mS 
7 r > 3 7 ©|gi«i«rf?±^-ti:TJ^i|Bt^f y ^ 2 OSd^^*? 
7-r-5o Mti:X7">y7'3 1 O'VjlA.T^ff 4 9^ 

^LT35)J®«:*l7f §o 

[0 0 4 3] ±.m<Dmmmx\,t. mm i fiji«sm!te3^ 

Ollfi6fi?<Ji:LT, 0y^li\ 4^-X-r >y ^ 3 4 tcf^i^Tff 



(7) 



2001-239847 



11 

So 

[0 2] miic^-tiyT.T-l.con^&^^^'^ts—^^^ 

CBI43 mnc^Lrc^(D<Dm(o-^<Dmmmv$>?>o 

[0 5] 7j<^^mo*fJ®©¥)(i%^-r7a-^^-h 

[06] <i^l!]B#cD^JSSO#)licD-g|5;&^-r:7n-^^- 

[0 7] pthm^<Dum(D^mici3\,^xm6icm<&^^ 

[08] ^ffB#©SlJSilcD^/li^^-r7D-^-V-hT-^ 

So 

[0 9] 7j<«©)a^^©!ifi±%^-ri^0T'feSo 

[??F^©UiB^] 

(FCEV) ^ 

3 -J^mm 
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3 0 •n^ha— 7 
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3 3 

3 A -^—7.^y=f- 
3 S-gf^/^^-.;!/ 
3 6 - S 0C;>< — ^ 
3 7 - -7T V 
20 3 8 - -7l<^3tiWn>ha— ^ 

3 9 "«il^. 

4 2 • i^— ^i'T' 

4 3 --7K*/w:/ 
4 8-^^a5«M5:y:/ 
4 9 •••^^T7>:/ 



[01] 




(8) 



2001-239847 



[02] 



[033 



^3 



25 




29-^ 



-AO' 
-39' 



2g 



38 



42 41 





^49 



,35 



ft}>?^f9iL: ll-fgih. 37<^ili 1 ^215 



Yes 



218 



No 



^219 



^7i?.n —220 



I 



No 



31 



—221 



Ives 



222 



49jfe<T ^223 



m 5 



[05] 



103_^ 



( start"^ )— 10^ 



^ lYes_/ 

\yes 



10A 
No 



I 



-106 



17M. 12. 13>feB?flfl 



T 



T 



: 43§fl. 3389 



'108 



-109 



110~- 31. 32^^^* 



T 



> rrr- ^111 

I Yes 



-112 



}%m»± : n^^Jh. 37ff± 



T 



-113 



Q END ^^ 1U 



^224 



END ^ 225 



(9) 



2001-239847 



0 6 



[06] 



I y s/^^ 



I Yes 



-203 



r204 



|N0 © 



-205 



206- 



No 



-208 



209 



lYes 210 



I 



X I sf-207 

<b>=bO?> 
^ 1 ^ 211 



: leefl. 1789. 
12. )2^mm 



I 



^212 



31iiiJt7iSldJ ^-213 



^ ^214 



([start)— XI 



No 



--302 
Yes 



X3 

-30A 



12. 13HS^«j 


1769. 


—305 












--306 



315ltBJfc«* K-SO? 
No 



1X\^^± : llf^iL, 37#Jl: | ^309 
-310 



I 



END ^ 311 



B 9 



[09] 




100% 



— 3D038 CAll CBOl CCOO CDOO 

3E072 AA03 DB03 EAIO GA30 

5H115 PC06 PG04 PI16 PI18 PI29 

PI30 PU08 PV09 QA02 QA04 

QN03 SE06 SEIO TI02 T005 

T030 TZ07 UB05 



